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PROBLEM TO BE SOLVED: To provide a method causing no holes or recesses 
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of the part 3 to be discarded, with the part 3 cut off and removed. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Inserting the rotating probe (22) in the aforementioned joint in the joint material (1) which has a joint (A) from which a 
trailer returns to a leader, and (B), (2), (7), and (8), softening the contact section with a probe in frictional heat and agitating By 
moving a probe (22) relatively along with the aforementioned joint in the state of insertion The friction churning conjugation 
method characterized by the thing by which the move direction was changed and the probe (22) of the aforementioned insertion 
state was formed in positions other than the joint of the aforementioned joint material in the friction churning conjugation 
method which joins the aforementioned joint material at the time of a junction end, and which you throw away and is made to 
move to the meat section (3) and (9). 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran^web_cgi.ejue?u=http%3A%2F%2Fwvvw6.^ 03/10/23 



1/4^— 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the friction churning conjugation method used for 

junction of metal material, such as for example, aluminum material (aluminium alloy material is included). 

[0002] 

[Description of the Prior Art] The disc-like 2nd joint material (52) of metal is fitted into a hole (51a). for example, as shown in 
drawing 5 , it was prepared in the center of the 1st joint material (51) of metal of the tabular formed in the hexagon — circular - 
- When continuing and joining the 1st joint material (51) and the 2nd joint material (52) to the perimeter of the fitting section 
(AO. the friction churning conjugation method which is one of the solid phase conjugation methods may be used. 
[0003] It will be as follows if this friction churning conjugation method is explained. That is, the aforementioned probe (62) is 
inserted in a part of fitting section (AO of the 1st joint material (51) and the 2nd joint material (52), rotating the aforementioned 
rotator (61) using the junction tool (60) which the pin-like probe (62) of **** projected and was formed on the edge axis of the 
pillar-like rotator (61) of path size at one, as shown in drawing 5 (b). Generally, insertion is performed until the shoulder (61a) 
which consists of a probe side flat side of a rotator (61) contacts both joint material (51) and (52). 

[0004] And as shown in drawing 6 (a), along with the fitting section (AO. a probe (62) is relatively moved to both joint material 

(51) and (52) with a probe insertion state. With the frictional heat generated by rotation of a probe (62), or the frictional heat 
further generated with the shoulder (61a) of a rotator (61), and sliding with both joint material (51) and (52) While softening both 
joint material (51) and (52) [ near the contact portion with a probe (62) ] and being agitated by the probe (62) After carrying out 
a plastic flow with movement of a probe (62) in the mode around which it turns behind [ travelling-direction ] a probe (62) so 
that a softening churning portion may fill the passage slot on the probe in response to the advance pressure of a probe (62). 
frictional heat is lost quickly and cooling solidification is carried out. This phenomenon is successively repeated with movement 
of a probe (62), and, finally both joint material (51) and (52) are joined in the fitting section (AO. In this drawing. (WO is the 
junction bead section formed of this friction churning junction, and is formed along with the fitting section (AO. 

[0005] According to such a friction churning conjugation method, since it is solid state welding, it is not limited to the kind of 
metal material which is joint material, or there is an advantage, like there is little deformation by the heat distortion at the time 
of junction. 

[0006] By the way. since it is not necessary to join any more if a probe (62) returns to the junction leader (WIO in the fitting 
section (AO when carrying out friction churning junction of the above-mentioned joint material (51) and (52), as it ** to this 
drawing (b), you have to draw out a probe (62) from joint material (51) and (52). 
[0007] 

[Problem(s) to be Solved by the Invention] However, if a probe (62) is drawn out from the front face of joint material (51) and 

(52) to shaft orientations, the hole (53) corresponding to the path of a probe (62) and the immersion depth will surely remain in 
the junction trailer of the fitting section (AO. Since this hole (53) is that to which a bonding strength is reduced locally, it must 
remove or bury this after a junction end. 

[0008] this hole — the method of filling up a hole (53) with molten metal as a processing means by melting welding of the 
method of embedding a pin at a hole (53), TIG, MIG, etc., etc. is proposed However, since the method embedding a pin only fixes 
a pin by mechanical penetrating, it is deficient in reliability on the strength. Moreover, the method by melting welding has 
problems, like the fall of a bonding strength and heat distortion arise with the welding heat generated at the time of welding. 
[0009] In addition, when carrying out friction churning junction of the joint material which has a joint from which a trailer does 
not return to a leader, for example, a straight-line-like joint, after attaching a weld tab in the trailer of a joint, the method of 
making move a probe (62) to a weld tab, and subsequently removing this weld tab is effective, although not illustrated, as 
[ described / this method / however, / above ] — turning — junction — or since a trailer does not exist in /, such as periphery 
junction, / joining the joint material (51) which has a joint from which a trailer returns to a leader (WIO, and (52). this is 
inapplicable 

[0010] Idea ** changing the move direction and drawing out the probe (62) of the insertion state which has returned to the 
junction leader (WlO from the end face of the 1st joint material (51) moreover, in this case Since a crevice (not shown) will be 
formed in the end face of the 1st joint material (51) as drawing marks of a probe, the problem that the appearance of the 
junction article obtained becomes bad arises. 

[0011] This invention was made in order to solve such a problem, and it aims at offering the friction churning conjugation method 
which does not produce the hole or crevice after probe drawing in the friction churning conjugation method which joins the joint 
material which has a joint from which a trailer returns to a leader. 
[0012] 

[Means for Solving the Problem] This invention inserting the rotating probe in the aforementioned joint in the joint material 
which has a joint from which a trailer returns to a leader, softening the contact section with a probe in frictional heat, and 
agitating, in order to attain the above-mentioned purpose By moving a probe relatively along with the aforementioned joint in the 
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state of insertion In the friction churning conjugation method which joins the aforementioned joint material, it is characterized by 
the thing by which the move direction was changed and the probe of the aforementioned insertion state was formed in positions 
other than the joint of the aforementioned joint material at the time of a junction end and which you throw away and is made to 
move to the meat section. 

[0013] The direction [ according to this / the time of a junction end / the move direction of a probe ] by changing the move 
direction of the probe of an insertion state, i.e.. shift from a junction line., where a joint is prolonged And if this probe is thrown 
away and it is made to advance into the meat section, it throws away, and the amount of [ with the probe in the meat section ] 
contact softened zone will carry out a plastic flow to back, and the slot produced after passage of a probe will be filled. 
Subsequently, the probe of an insertion state which threw away and moved to the meat section is thrown away, and is drawn 
out from the meat section. By carrying out like this, it becomes impossible for the hole after probe drawing to remain in a joint 
therefore, the fall of the bonding strength of a joint can be prevented, and the reliability of a joint on the strength also improves. 
Then, by throwing away and removing the meat section further, the fall of the appearance appearance of the junction article 
which the hole and crevice after probe drawing stop remaining in joint material therefore, and is produced by the hole and 
crevice after probe drawing can be prevented, therefore the appearance of a junction article can be maintained now. 
[0014] It is the point which a probe can throw [ being prepared near / near the trailer of a joint (i.e.. a leader) /, although it is 
good anywhere if it throws away here and the meat section is prepared in positions other than a joint ] away, can shorten the 
travel to the meat section, can throw away a probe promptly, and can be moved to the meat section, consequently can raise 
junction working capacity now, and is desirable. 
[0015] 

[Embodiments of the Invention] Drawing 1 and drawing 2 show one operation gestalt (the 1st operation gestalt) of this invention. 
In this drawing, the 1st joint material of the tabular by which (1) was formed in the hexagon, and (2) are the disc-like 2nd joint 
material, the [ these / 1st / and ] — both 2 joint material (1) and (2) consist of aluminum 

[0016] rt penetrated in the thickness direction like the 1st joint material (51) explained to the center section of the 
aforementioned 1st joint material (1) with the above-mentioned conventional technology — circular — the hole (la) is prepared 
this 1st joint material (1) of the 1st operation gestaft shown in this drawing is circular as well as the above-mentioned 
conventional technology — the aforementioned 2nd joint material (2) is fitted into a hole (la), and the case where cover the 
perimeter of the fitting section (A) and fr-iction churning junction of the 1st joint material (1) and the 2nd joint material (2) is 
carried out is shown in it — It is . Therefore, the fitting section (A) turns into a joint of both joint material (1) and (2). In addition, 
the thickness of the 1st joint material (1) and the 2nd joint material (2) is the same, and the 1st joint material (1) is circular — in 
the state where the 2nd joint material (2) was fitted into the hole (la), the front -fece of the 1st joint material (1 ) and the front 
face of the 2nd joint material (2) are flat-tapped 

[0017] (20) is a junction tool, on the edge axis of the pillar-like rotator (21) of path size, the pin-like probe (22) of **** projects, 
it is prepared at one, and high-speed rotation of the probe (22) is carried out by carrying out high-speed rotation of the rotator 
(21). In addition, the probe (22) and the rotator (21) are formed with the heat-resisting material which can bear the frictional 
heat which is hard and is generated from joint material (1) and (2) at the time of junction, 

[0018] The tabular formed in the shape of a triangle throws away into the end edge of the aforementioned 1st joint material (1), 
and the meat section (3) protrudes on one. this — it throws away and the meat section (3) mentions later — as — the 1st joint 
material (1) — drawing of a probe (22) — it is for not leaving a hole or a crevice and carrying out them, and the thickness is the 
same as the thickness of the 1st joint material (1). and that of the front face and front face of the 1st joint material (1) is flat- 
tapped Moreover, the V character-like infeed section (3a) (3a) can prepare and throw away into connection section edges on 
both sides with this 1st joint [ in / the meat section (3) / it throws away and ] material (1). and the meat section (3) can be 
easily removed now to them. 

[0019] Friction churning junction according to this invention is performed as follows. That is, the probe (22) which this and really 
rotates is inserted in the fitting section (A) by rotating a rotator (21). And making the flatness-like shoulder (21a) at the nose of 
cam of a rotator (21) contact the front face of joint material (1) and (2) in the state of probe insertion While being able to 
prevent scattering of the material for a softened zone in the middle of the time of a junction start, or junction and being able to 
realize a uniform junction state It is desirable from the point of making frictional heat produce further by sliding with joint 
material (1). (2), and a shoulder (21a), promoting the contact section with a probe, or softening of the near, and preventing 
concavo-convex formation of the front face of joint material (1) and (2) further. 

[0020] And along with the fitting section (A), a probe (22) is relatively moved with a probe insertion state. With the frictional heat 
generated by rotation of a probe (22), or the frictional heat further generated with sliding with the shoulder (21a) of a rotator 
(21), and the front face of joint material (1) and (2) While softening joint material (1) and (2) and being agitated [ near the contact 
portion with a probe (22) ] After carrying out a plastic flow with movement of a probe (22) in the mode around which it turns 
behind [ travelling-direction ] a probe (22) so that a softening churning portion may fill the passage slot on the probe (22) in 
response to the advance pressure of a probe (22), frictional heat is lost quickly and cooling solidification is carried out. This 
phenomenon is successively repeated with movement of a probe (22). in the fitting section (A), it is unified and both joint 
material (1) and (2) are joined one by one. In addition, in drawing 1 (a), (W) is the junction bead section formed of this friction 
churning junction, and is formed along with the fitting section (A). 

[0021] And since it means that both joint material (1) and (2) were continued and joined to the perimeter of the fitting section 
(A) when the probe (22) of an insertion state has returned to the junction leader (W1) in the fitting section (A), although it 
becomes a junction end If a probe (22) is drawn out from the front face of joint material (1) and (2) by this probe insertion point 
as the above-mentioned conventional technology explained, a probe will draw out and a hole will arise. Then, as the move 
direction of a probe (22) is changed and it is shown in drawing 1 (b), a probe (22) is thrown away with an insertion state and 
moved to the meat section (3), Thus, when a probe (22) throws away and it advances into the meat section (3), it throws away, 
and the amount of [ with the probe (22) in the meat section (3) ] contact softened zone will carry out a plastic flow behind 
[ travelling-direction ] a probe (22), and it will fill the slot produced after passage of a probe (22). Therefore, neither a hole nor a 
crevice remains in the fitting section (A), i.e., a joint 
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[0022] Subsequently, the probe (22) which threw away In this way and moved to the meat section (3) is thrown away, and Is 
drawn out from the front face of the meat section (3) to shaft orientations, then, it is shown In drawing 2 (a) — as — drawing of 
a probe — since a hole (4) will throw away and it will be formed in the meat section (3). It is shown in this drawing (b) — as — 
this — it throws away, the meat section (3) is cut deeply, and cutting removal is carried out in the section (3a) (3a) By carrying 
out like this, it becomes impossible for a hole and a crevice to remain on the remains of probe passage in joint material (1) and 

(2) therefore, and a junction state can obtain a good junction article. 

[0023] in addition, the probe (22) which threw away and moved to the meat section (3) although not illustrated — throwing away 
— from the end face of the meat section (3) — drawing out — subsequently — the — it may throw away and the meat section 

(3) may be removed 

[0024] Moreover, by throwing away, forming the slot for fracture (not shown) in the connection section with the 1st joint 
material (1) in the meat section (3) beforehand, throwing away, and fracturing the meat section (3) in this slot, it may throw away 
and the meat section (3) may be removed. By carrying out like this, like the above-mentioned 1st operation gestalt it can throw 
away and the meat section (3) can be removed easily. 

W025] Drawing 3 and drawing 4 show another operation gestalt (the 2nd operation gestalt) of this Invention. This 2nd operation 
gestalt shows the case where the member for suspension arms of an automobile is manufactured, by the junction performed in 
accordance with the periphery of two joint material (7) which has a circular cross section, and (8). i.e., periphery junction, 
[0026] First, this member for suspension arms is explained, this drawing — setting — (8) — the member of the member for 
suspension arms — circular bush wearing for a main part (the 2nd joint material) and (7) carrying out pressing wearing of the 
vibrationproofing bush (not shown) — it is the bush carrying member (the 1st joint material) which has a hole (5a) the above — 
a member — a main part (8) consists of cylindrical aluminum extrusion cylinder pipe material which has predetermined length 
(8a) is the centrum of pipe material, moreover, the aforementioned bush carrying member (7) — from an aluminum forging — 
becoming — the aforementioned bush wearing — the pillar-like connection section (6) protrudes on a part of peripheral face of 
the body (5) equipped with the hole (5a) at one the path of the aforementioned connection section (6) — the above — a 
member — it is the outer diameter and this ** of a main part (8) and this member for suspension arms is shown in drawing 3 — 
as — the above — a member — the end face of the connection section (6) of the aforementioned bush carrying member (7) is 
compared to the end side of a main part (8), and It is shown in drawing 4 — as — a member — it Is manufactured by comparing 
a main part (8) and bush carrying member (7), covering the perimeter of the section (B) and carrying out friction churning 
junction therefore, the matching section (B) — a member — it becomes a main part (8) and the joint of bush carrying member 
(7) in addition, a member — the state where the end face of the connection section (6) was compared to the end side of a main 
part (8) — setting — a member — the peripheral face of a main part (8) and the peripheral surface of the connection section 
(6) are fiat-tapped 

[0027] Moreover, it becomes a part of peripheral surface of the connection section (6) of the aforementioned bush carrying 
member (7) from the heights which have predetermined length by the shape of a cross-section triangle, and throws away, and 
the meat section (9) protrudes on one. this — it throws away and the whole surface of the meat section (9) is as flat-tapped as 
the peripheral surface of the connection section (6) 

[0028] this 2nd operation gestalt — friction churning junction — the above-mentioned 1st operation gestalt and abbreviation — 
it is as follows, when it is performed by the same procedure and this is briefly explained focusing on the difference with the 1st 
operation gestalt 

[0029] That Is, it compares rotating the probe (22) of the aforementioned junction tool (20), and inserts in the section (B) from 
the peripheral face, and a probe (B) — an Insertion state — comparing — the section (B) — meeting — a member — It is made 
to move relatively [ hoop direction / of a main part (8) and the connection section (6) ] With this movement, as shown in drawing 
4 (a), the matching, section (B) is joined one by one. In this drawing, (W) is the junction bead section formed of this friction 
churning junction, and is formed along with the matching section (B). 

[0030] And when the probe (22) of an Insertion state compares and It has returned to the junction leader (W1) In the section (B). 
as the move direction of a probe (22) is subsequently changed and it is shown In this drawing (b) from a junction end and a bird 
clapper, a probe (22) is thrown away with an insertion state and moved to the meat section (9). And this probe (22) is thrown 
away and it draws out from the front face of the meat section (9) to shaft orientations. In addition, although not illustrated, a 
probe (22) may be thrown away and you may draw out from the end face of the meat section (9). In this way. when a probe (22) 
is thrown away and it draws out from the meat section (9). it will throw away, a probe will draw out in the meat section (9). and a 
hole (9) and a crevice (not shown) will be formed, and — this — it throws away and cutting removal of the meat section (9) Is 
carried out carrying out like this — bush carrying member (7) and a member — it becomes impossible for a hole and a crevice 
to remain on the remains of probe passage in a main part (8) therefore, and a junction state can obtain a good junction article, 
i.e., the member for suspension arms 

[0031] the [ as mentioned above, / of this invention / the 1st and ] — although 2 operation gestalten were explained, this 
invention is not limited to these operation gestalt 

[0032] the [ for example. / the above 1st and ] — with 2 operation gestalten, it throws away and the meat section (3) and (9) 
are beforehand prepared in joint material (1) and (7) at one — although it comes out, and not Illustrated, it throws away, the 
meat section is prepared separately and this may be attached in joint material Adhesion and forcing using adhesives as this 
anchoring means are employable. 
[0033] 

[Effect of the Invention] This invention inserting the rotating probe in the aforementioned joint In the joint material which has a 
joint from which a trailer returns to a leader, softening the contact section with a probe In frictlonal heat, and agitating by 
above-mentioned order By moving a probe relatively along with the aforementioned joint in the state of insertion In the friction 
churning conjugation method which joins the aforementioned joint material at the time of a junction end the probe of the 
aforementioned insertion state Since it is characterized by the thing by which the move direction was changed and it was 
prepared in positions other than the joint of the aforementioned joint material and which you throw away and is made to move to 
the meat section, according to the friction churning conjugation method concerning this invention The slot which is thrown away 
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and produced after passage of a probe by part for a contact softened zone with the probe in the meat section is filled, and 
things are made. Therefore, even if it is the case where the joint material which has a Joint from which a trailer returns to a 
leader is joined by the friction churning conjugation method, the hole or crevice after probe drawing cannot remain in a joint, that 
is, the bonding strength of a joint can obtain a high junction article with the high reliability on the strength to it Furthermore, 
after throwing away and drawing out a probe from the meat section, by [ this ] throwing away and removing the meat section, 
the hole or crevice after probe drawing cannot remain in joint material, that is, the good junction article of appearance can be 
obtained to it. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one operation gestalt (the 1st operation gestalt) of this invention, and is a perspective diagram 
in the state where (a) threw away the perspective diagram of the state in the middle of junction, (b) threw away the probe, and it 
was made to move to the meat section. 

[Drawing 2] It is drawing showing this operation gestalt, and they are a perspective diagram in the state where (a) threw away 
the probe and it drew out from the meat section, and a perspective diagram in the state where (b) threw away and cutting 
removal of the meat section was carried out. 

[Drawing 3] It is the perspective diagram of the state before the junction which shows another operation gestalt (the 2nd 
operation gestalt) of this invention. 

[Drawing 4] It is drawing showing this operation gestalt, and is a perspective diagram in the state where (a) threw away the 
perspective diagram of the state in the middle of junction, (b) threw away the probe, and it drew out from the meat section. 
[Drawing 5] It is drawing showing the conventional friction churning junction, and (a) is the perspective diagram of the state 
before two fitting of joint material, and (b) is the perspective diagram of the state after two fitting of joint material. 
[Drawing 6] It is drawing showing the fault of the conventional friction churning junction, and (a) is the perspective diagram of 
the state in the middle of junction, and (b) is the perspective diagram of the state after junction. 
[Description of Notations] 
12 — Joint material 

3 — It throws away and is the meat section. 

4 — probe drawing — a hole 

7 — Bush carrying member of the member for suspension arms (joint material) 

8 — a member — a main part Qoint material) 

9 — It throws away and is the meat section. 

10 — probe drawing — a hole 
20 — Junction tool 

22 — Probe 

A — Fitting section Qoint) 
B — Matching section Goint) 
W — Junction bead section 
W1 — Leader 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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w\^ti:t-h. -f^--f (22) ^nxm^x^m^^'^m^ 

fig-g-^T^t-^ H&ia^AJKSg(0>^P-y (22) -^(O 

^m:^\^^^^x. mmm^uu(Dm^my.^(DiiLm^z io 

^it^tiyt^tr^^ (3) (9) ic^Si^ii:^ - <i:^it# 
[0 0 0 1 1 

[0 0 0 2] 

f^^tirzm^(D^mmmim^m>u (sd co^^^tcis: 20 

ft^:afcR?fm (5 1a) tc. R^4^(7)^MMII2^^ 
m-t (5 2) $:^^L-C. Mlg^-g^asW (5 1) ^^2 

^-^SnW (5 2) i:^^-^^ (A' ) (7)^jl(Ci:oT^ 

[0 0 0 3] z(Dmmmwm^m^mm'r^i-x. i^(Dm 

'9T'fe6o gp^. 1115 (b) i^^-rJ:9tc, ^:^^c7)Rt£ 
t^lE3«S^=- (6 1) <Dt^Ui^m±ii^^4-(D\i'>'Vt'^u-':f 
(6 2) j05^aiLT-f*:(C^ttettfcg^'&X:i: (6 0) 

^m\^\ mmm^^ (e d ^ihi^^-^oo. MiSE-g- 30 

(5 1) ^^2^^m^ (5 2) t(D^^U 
(A' ) (7)-gl5(CHulSrn->^ (6 2) ^ffA-f^o if 

All. --^{cfi. iHi^T- (6 1) (7)^n— yMiy¥±a®7^>- 
^>:^5wsi5 (6 1a) r^\^m^m^ (51) (5 2) 

[0004] ^LT. [116 (a) tC^-T J: 9 — 

y'WAikm<D^iim^^ (a' ) icfp^ox^p-:/' (e 

2) ^rSJ^-^^W (5 1) (5 2) (C^LtS^&^tC^i!) 

^•\±^o -^^—y (6 2) coiHl^tcJ: •iJ^^-rs)^^ 

fe^l/M^Mt-Iel^^ (6 1) CO^a5 (6 1 a) <^i^ 40 
g^^m-t(5 1) (5 2) ci:Oili»]lcf^V>^±-r5m^ 
yn-y (6 2) t(Dmm^^i&mi.C:3^\^^X 

[^m^uu (5 1) (5 2) ^±mt\^t^-:>:^^—y (e 

2) fc:J;i9it«^$n5i:<^ T^n-y (6 2) (D^ 

lb(cf*oT, »:ft:}t^lFl55>;^i5:7^o->^ (6 2) <Dmnf£ 

ti^^nxya—y'(7:>mi&m^mib^x ^i^^y^-y 
tz(Dhm^m^Mmi>c^<>x^/^&mit^iv^o :icom^ 

iitzfu-'y' (6 2) (?:)^iKi(c:i*o-cii^j^i9iS^ttTv^ 

(5 1) (5 2) ^OS^-^fflS so 



(A* ) icm^xm^^ri^h(ox^^o mmi^^^^ 
X. (w ) itz<Dmmmwm^\^x^xw^j&^titcm 

-^t^-KSBT*. «^gl5 (A* ) (CjftoTffM^tLTV^ 

[0 0 0 5] z(DXo^j:mi^mwm^mzxtii'X^ mn 

m-^xh^fz^^ m^m^xh^^mu(^mm{^m'^^ 

[0 0 0 6] t^^X\ ±nd.(Dm^UU (5 1) (5 

2) ^mmmnm^-r^m^iz^^^^x. :/n«-:/ (e 

2) (A' ) ^m^i^^U (wi* ) 
M5<?:. ■ett^^±g^'&i-5!^^^^;5^/^V^7^^^^b. (b) 
t^^-r^cfc^f^. -ym^zf (6 2) ^S-g^WW (5 1) 

(5 2) X»-^^l#fe;0-n^ttnf±V^^;:ti>, 
[0 0 0 7] 

[^0^;^>^^LJ: 9 ^-r^llM] Lt^^L^Ic^O^ :/n^ 

ie 2) ^m^m^ (51) (52) 0^®?)^^$*;^ 
\^{c^\^m<t. (A' ) (Ds^^i^is^^tcji. 

■r::7^D->^ (6 2) ifA^^tc^l^;:-r-5?L (5 

3) ;6^?^oTL^9o :i07L (5 3) i±m^^m^m^ 

^i,ci^T^^^i,<Dxh^tzi^s m-^mTm^. 
[0 0 0 8] zmi^m^^ti^x. tl (53) icev 

^mi^i^t^:^m^. TIG. MI G^co^a^st- ct ^ 
H (5 3) tcSSl!#Jl^^«i-6:^&;d5!i^^nrv^ 

[0 0 0 9] ^(om. [1]^LTV^;:^V^;0^ ^iSglfiS;^^^^^^ 
t^m:i^>'\'^^:/^^^Hntzm. :/n-:/ (6 2) ^ 

mi.fzXof^^i^m^^h^r^^i'X^^mm^m. m^m^- 
ii^i^u (wi' ) ^^m^xofm^u^^-r^m^m^ 
(5 1) (5 2) ^m-^-T/bm^ii^^x. f^t^m*^w^L 

fj:\^^(DX\ :irh^mmir^^tr>X^tj:\^\ 
[0 0 10] ^fz. m^fi^^^ (Wl' ) {cM^X^fz 
nA^m<D-:rxn^y^ (6 2) ^tD«^i!j:^f^^^;t-C 

mi^-^^w (5 1) (Dmm:f}^h^\^m< ^^th^PLb 
^(Dm^iica. mim^uu (5 d (ommiic:/ 
^-:f<D^m^mtLxmn m^^-r) m^f^^ti^ 

[0011] z(Dmm^-^. :L(Dx^fj:mm^m^^^tz 
i^{cfj:^ntzi,<ox\ m^mHmui,cm^xofj:m^ 
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[00121 

[0 0 13] ^^mrm^c^ WAikm(D 

^^^t. ^x^m:i'i^n^-f}^-":ft<D^mmtW:^ 

(c. mx^n^w^^-r^^t\z.^v) ^ ^^um^-:^^- 

^(o^T^B^ihT*^. ^(Dfc*^)^'^«^p(7)^m^*iit-r5 
[0 0 14] rrT% l^r^^Ji. m^Uy.^(D{<Lm\^ 30 

[0 0 1 5 1 

[^0>^CO|IJte(7)?F^S] llllZ^t>'[ll2{i. C1(7)^P^C0— O 

:fcl^T. (1) fl7^^?f^t:i?f^/5g^nfc^ii^c7:)^l^^^^ 40 

(2) \t.?]i(^^(Dm2m^m^X^^. ^tLh^l 
Z^tJ^^2gE^^tt (1) (2) titer /U^ir^'^i. 75- 

[0016] HulS^ 1 S^gi5« ( 1 ) (n^^mz.\±. ± 

iSt^e^^^^T'lft^Lfc^lg^'g'aW (5 1) irfHl^tC. 

m^ij)Mkz.nmi.fz.v]mi da) 75^^^t^nrv^6c 

Z,<D^Xm'^m^ (1) (OVimi da) sc. HfjfEm2 

s-^m-t (2) ^^^-^LT. Big§^m-t (1) t^2 
m^m^ (2) ^^^^35 (A) (D±mkz.M.oxm»m so 



(A) ;!)5r^g^'&&IS«- (1) (2) a^m^Utf^^. 

m\m^m^ (d tm2m^m^ (2) coi?:^(i 
is]i:-c^6o ^LT. mim-^m^ d) (T^Rjf^dPi d 

a) te||2g§^gp*t (2) ^ec^Lfc4^^tC4oV^T. || 

i^-^m-t (1) (D^mtm2^^%Ps (2) (T^^st 

[0 0 17] (2 0) flg^'&X^-C^joT. M:^^ORtt 
JbtlHltei^ (2 1) <7>i^^tt«l±fcM/J>(7)fc->4^>^n-y 

(2 2) ;0>^tbLr— «^tc:^Jl-^tiTV>^ t>(7)T\ Inlfe 
^ (2 1) $ri^iilH]^$-fr^::<bt;iJ;«9:7^n-y (2 
2) hnmMmr^h(r>tt^^tiX\i^^. t^^. f^- 
(22) ^O^me-T- (21) fi. S-^m^ (1) 

( 2 ) J: 19 t>fiIKT7)-oS'^fl#(c^^-l-^j^#.ilft(clt;t 

[0018] tfjiEM 1 ^-^^t^r ( 1 ) (D—mM^Vt. H 
:^ff^#:(eff^^$tL/c:^:bcc7)^ri^as (3) t^-m^'^n 
^ttri^^o r(D^r^^ (3) fi. f^5zl!-r5 J; 9 {c. 

m^-^a^tt (1) (c>^a->^ (2 2) (O^I&tHFL^DD 

(1) co/i:$^[^i:-efe«9. ^(omMhW^x^^UVi 

(1) <0^®^fiBiD-t^cCoTl^5o C(7>jtr^ 
^ (3) \^^\^^m\^^^Vi (1) ^ c7)ig|^^rsi^iij^ 

(Cti. V^^iD^^JiM (3 a) (3 a) ^^^^Itbtt. 

itr ^§15 (3) <o[^*^wa(ctf 9C^7ji?T*^6J;9ir 

[0 0 19] ^loo^p.^tct^^^m^lt^^^'^ti^oi 9tC 
LXtT9o SP^. 0^-^ (2 1) ^lH]^$-li:6Ci:(cJ: 
"9 r;fLt— f*:lHl^i-^>^a-y (2 2) ^-^laS 

(A) {eifAi-6. ^Ur. V^o-:;^|fA<^^r\ iHlfe 
^(21) (D%^(DW'mmn (21a) ^^g^ia5« 

(1) (2) (D^m\z.^^m^^^<Dt>^ ^^^m^^^ 

\^^\^^^m^(nm\:.W:^(om^^(nm%i-km±.\^^xm— 

fm^^^m^'^^x.n^hh^^z. ^-^m^ (1) 

(2) ^W§R(2 1a) ^(7)S»)(-J:'9^^f^^3EfC^fe 
^fSiiL. Hfcg^-^i^t^ (1) (2) (D^®(7)[lfldi?f^;5)c 

[0 0 2 0] ^UT. ST'a-y^A^^^CO^^. 

(A) (cfp^or:/a-:r^ (2 2) ^tS>?f-6^{c^Si$ii: 
5o (2 2) <7)lplli{cj:<9^^-r^^^!?!l, 

Sl>t«tc:lHlte^^ (2 1) <nmn (2 1a) <?:S'g'gP«- 

(1) (2) (D^®i:cD^lilJ(cf4^^.^^^-r6^^^^c:J; 
•9. T^D-::/ (2 2) b<o^^W^mi^\^^\i^xm'^^ 
W (1) (2) (i«:<l::b;0-o«i^^^n5<t ^^(c. -fvi 
(2 2) (7)^tbtcf4^or. ©:fb}t#^5>?5^:7^o^:/ 

(2 2) (DmVr^ti^'^nxrfu--:/ (2 2) 
^^}h^X,o\z.zr^—y^ (2 2) (7)iStT:^f^f^:^--^lB] 
<9 5Z<ti'fli^r*ffitSi5^i(iLfc:(D-t>, ^^|^^^^3g(C:3cor 
^*iII§^b^n^o rom*;ii5ya-:/ (2 2) 
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m^nu (1) (2) ^t-mt^tim^im^^tixy^^ 

<o ^J:^. mi (a) {C:Jol>T. (W) JiroS^ffii^ 

t;ifp' or jf^^$ttTu^5o 

[0 0 2 1 1 -eUT. ^At^ffi<7):/n-y (2 2) 

(A) tC^ott^g^^J^fflS (Wl) (cMor#fc<i: 
l^S^g|5*t (1) (2) fi«^SlS (A) (D^J^tcm 

co>^n-:7'tf AfeM-e:7'cr— y (2 2) ^m^m^ io 

(1) (2) (o^s7i»^b^(#ft< ±mv^^^mxm 

:/n— (2 2) o#®]:frr^^^;t. IS i (b) 
j;i^i-J:9t-. (22) ^»A**tfig(7)^^T^ 

r^lFP (3) iiZL^m^^t^o ':?^n->^ (2 

2) ;6S^r^^ (3) (citAt^^i:. ^Tl^^ (3) 
4oJt5:/c7-:/ (2 2) <!r<7)^|fe#:^b^5>:65:/D-y 

(2 2) (Dmnjj\^m:^-^tm\^^W}L.x. zfx2--zf 

(2 2) <Dila§f^tC^C5«^S*!>5r ^<^/^5o L/c 
;e>>or. ^^as (A) o^i9g§^a5(ca^IU]a5;6S^SC 20 

[0 0 2 2] i!kV^T% r^UTliTl^gP (3) t-S^»l U 

tzrfxn^y^ (2 2) ^TP^^ (3) (7)^®;^- ^li:^ 
f^{c^|^^<, -r^i:. m2 (a) {c^-rJ:9ic. :7^n 
-:/<7)^|^#7L (4) ;55j#T^^ (3) {;iJF^^$tt^ 

^ (i: mm (b) rco^ri^^ 

(3) ^Wii-^U (3 a) (3 a) (Ciol ^T^^I^*i- 

:Lb-r^:Lt{cx.^. S^^^t (1) (2) tc*3{t 

^^^^m-h-^m^^m^^n^n^ :l t 'f)-x^ 5o 30 

10 0 2 3) fj:^^ m^\-^X\^^fji\^^t^^ ^T^^ (3) 
lc^iftLfc:rn-y (2 2) itr^SiS (3) CQi^ffi 
^\^^x^<omx^n (3) ^f^*Lrt> 

[0 0 2 4] ^/b. J#r^a5 (3) til^Sit^MlgE'&aS 

*t (1) t(Dm'^n^\^. "f-^. mmmcom m^-^^) 
>^?fMLT4o^. ^Tf^^ (3) ^z(Dmi,c^\^^xmm 
-r^zti^^x^x. mxm^ (3) ^^.^\^xh0i^\ 
:L^^^zt{cx^. ±mmi mmmmtmmii^. mx 
mn (3) oi^^^^BictT^ :i^75^T'#5o 40 

mmmi-±. mmm^m'r^2m<Dm^m^ (?) 
(8) (Dmmi^cr^^xnom^. i-^c^t^^Ri^^t^tcj; 

[0 0 2 6] ^-f. r(7)i^;^-Oiy3 vr — A^m^ic 
oi>rtJi0^-r6o [^I^tc4oV^X. (8) {j:if;^^>v'3 

>r-M.mm^(Dnu:^i^ (m2^^um . (7) 



y!y>-^3^*?L (5 a) (is 

Ig^'&fflJW) -e&5. HftlEastt^f*: (8) (1, ^ss^ 

6. (8a) {■Xy<^yU(D^^UXh^o BMlSy 

^/v'ri.s^^gpw (7) T/u^z^r:7M.mm^a^^hti: 

mjfE>^'^v-^^l^7L (5a) ^mx^tzF^m^ (5) 

co^iigQco— Rtt^t^oois^as (6) r^-m^^n 

^tiX\^^^h<oxh^o miiSiS*glH5 (6) o^fi. mJiS 
gp«*7^:f*: (8) Oi51^^i:P^r*^5o -^LT. :l(D^^ 

(8) co-i^Sic. BufS:/';/v'r^i^*SP*t (7) 

(ommn (6) o^s^^^^^^-ii:. ii4tc^-r<j:9 

tr, (8) <b:/';/e/^^«^1^ (7) ^ 

■tirsp (B) (o±mi,cM.'z>xm^mwm^i-h^ti,zxo 

(B) ^^-m^^i^ (8) <J::/>>''>^g«m;t (7) (Dm 

^nt^ji^o ^j:^. m^^i^ (8) <7)-5^ffi(cii^^ 

(8) (D^m^tm^^^ (6) (DJl®<^fiffi-i:?:eor 

[0 0 2 7] ^fz. mmy^yi^^mmnu (7) co^g^ 
95 (6) (Dmm<D—ma^. mm:E,mmxm^R^^ 

v^^o ccDitx^ias (9) co-ffifi, ig^gp (6) (Dm 

[0 0 2 8] r 2 mmwmxit. mmmnm^n± 

mmt(Dmm^^^L^iiCfi^mi>^Mm^^t. i(k(Dm^x^ 

5c, 

[0 0 2 9] EP^. tfjiSS-^X^ (2 0) (Dzft^-y 
(2 2) ^iHlS^-iir^c^^^^e.^'^itgP (B) tC^CD^jl® 

/»^^b»A-r5o ^LT. (B) ^i^A^mx^ 

-^-fr^ (B) (cr^orm^T^^ (8) Rx^m^^n (6) 
4 (a) {z^-rXo\^. ^^iira (B) ;55)ii^g^^$tt 

rV^<, {WIIEl(C4oV^T. (W) Hrc7)^^^^^^(Cj; 

oTff^^Tfe^tbfcit^e- Ka5X% m^"^^ (B) tCfo^o 
[0 0 3 0] -lebT. tfAt^ffi<7):7'n— (2 2) ^O^^ 

-^-^^ (B) iCjoit^^^^^i^^ (Wl) (CMoT^fc 

m-^f^Tt^^^zt-^^h. iS^v^T'^D-:/ (2 
2) (D«^»i:^l^$r^;tT. mm (b) {r^i-J:9(-. "IT^ 
n-:^^' (2 2) ^WA''\km<D^^X^X^^ (9) tC^ 
Ift^^t^. ^LX. (2 2) ^l^T^a 

(9) Ogffi;^)^P>tt:^f^tC^|^S<o I^^LTV^ 
/^v^;^^ :7^D^:/ (2 2) ^^Tl^^ (9) (Dti^m^^-h 
^l#^v^rt>mv\ Z9LT:7^D~y (22) ^^#ri^ 

^ (9) /)-h^\^m<t. ikxm^ (9) {Cfi:rP->^' 
(7)^|ft#7L (9) ^DflfflS (Sl^-lt-r) ;5>fl^fiJc$n5r t 
^^<e5o ^LT, C<7)jtT^^ (9) ^^RTrl^^-r^o 
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:^t$i (8) {c^n^'^xn^y'mmmic:fi^mmmw\^ 

[0 0 3 1] i^±, :L<D^m<DmiRv^^2mmmm^ 

[0 0 3 21 m^\^. ±mmiRxj^m2mmmmx\^. 
mxmu (3) (9) nm^uu (u (7) {z.^isb- 

[0 0 3 3] 

imm(D^W:] ±m<D;^mx\ z<Dmmn. ^^m-^ 
A^mxmi^m^^ \cr^^xmMm i^^m $ it 5 ^ ^ t c 

tt ^ ixfc^t fc^ib ^ -fr 5 r <J: ^ 6 ^ c7) 



8 

#60 

[Hlffiofgi^^cfmP^l 

^i-mx\ (a) ^tm^m^(oi^m(Dimm. ib) a 
>^i:^-y^mx^mz^m^'ttzikm<Dmmmxh^o 

m2] mmmmm^^-rmx. (a) ii:/n^y^^ 

[gj4i mmmmm^^-rmx\ (a) ji^g^i^^coi^t 

ffico^mia. (b) 7^^^r^a5;?)^«b?l#Sv> 

[El 5 1 um(Dmmmwm^^^rmx\ (a) ti2<i§ 

(7>g§'&lfI5$tCO^'g^HflCDi^^<7)^^ia. (b) {±2m(Dm 

me] vtm<7)mmmwm^(D^.^.^^.^mx\ (a) 
i'^m^m^<D:^mmmm. (b) {i^^i^co:t^fficD#4 

i> 2 "^^astt* 

3-*t-C^lfl5 

9'-mxm% 

1 o---:rcr"y§|^#?L 

2 0 - g^-&X:i: 
2 2 ■ >^o— :/ 
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